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NOAA’s National Centers for Environmental Information (NCEI) and co-located World Data Service 
(WDS) for Geophysics and the International Tsunami Information Center (ITIC), a NOAA-UNESCO/IOC 
Partnership, have collaborated to produce a map showing significant earthquakes. These data are from 
the NCEI Significant Earthquake Database that includes information on destructive earthquakes from 
2150 B.C. to A.D. 2017 that meet at least one of the following criteria: moderate damage (approximately 
$1 million or more), 10 or more deaths, magnitude 7.5 or greater, Modified Mercalli Intensity X or 
greater, or the earthquake generated a tsunami. 
 
There are approximately 6,000 earthquakes in the database. The global distribution of these 
earthquakes is 17% East Asia, 17% Europe, 15% Central and South Pacific, 13% Middle East, 10% 
South America, 8% North America and Hawaii, 5% Central America and the Caribbean, 5% Central Asia 
and the Caucasus, 5% Southern Asia, 3% Africa, 2% Kamchatka and the Kuril Islands. These events 
caused a total of 8 million casualties and almost USD $1.5 trillion (2017 dollars) in damage. These 
figures should be much higher, but in many events the actual number of fatalities and dollar damage is 
not known. 
 
Erroneous statistical conclusions can be drawn from the numbers of earthquakes taken from the 
Significant Earthquake Database, 2150 B.C. to the present. The reporting of large or destructive 
earthquakes is not homogeneous in space or time, particularly for periods prior to the 1900s. Because 
this database mainly lists those earthquakes that have caused death or damage, the number of 
earthquake reports is dependent on the written history available for a particular region, as well as on the 
rate of development of population centers and related structures. Therefore, it is misleading to use the 
numbers of significant earthquakes in that publication to suggest statistically that there has been an 
increase in worldwide seismic activity since 1900 or for any time period. 

Instrumental seismology is a young science. The first calibrated instruments to measure seismic waves 
traveling through the earth did not appear until the late 1800s. At that time, seismologists became aware 
of the vast numbers of earthquakes occurring throughout the world, but because of the insensitivity of 
their instruments, they were able to only locate the large magnitude events. 

The 1960s saw two major advances. First, a network of seismological observatories, the Worldwide 
Standardized Seismograph Network (WWSSN), was installed by the United States Government, 
principally to monitor underground nuclear tests. These sensitive instruments could detect and identify 
earthquakes anywhere in the world larger than about magnitude 4.5. 

Second, computers became available in the late 1960s. Computers enabled seismologists to stop 
relying on relatively inaccurate and cumbersome graphical methods of locating earthquakes, and 
instead, to process the increasing volume of new network data more rapidly than ever before. Prior to 
1962, only hundreds of earthquake epicenters could be determined each year by Government and 
academic institutions, but the number increased to the thousands using computerized location 
methods. For some special local studies, more than 100,000 earthquakes per year were located. 

In summary, using the data in the Significant Earthquake Database, 2150 B.C. to the present to suggest 
that there has been an increase in worldwide earthquake activity is misleading and erroneous. The 
above observations and reporting factors must also be 
considered when making statistical studies based on that 
historical data report. 

The events in the NCEI Significant Earthquake Database were 
gathered from the U.S. Geological Survey, NOAA Tsunami 
Warning Centers, UNESCO/IOC-NOAA International Tsunami 
Information Center, national and government databases and 
reports, earthquake and tsunami catalogs, post-event 
reconnaissance reports, journal articles, newspapers, internet 
pages, email and other written documents. For a complete listing 
of references used to compile the database, please visit: 
http://www.ngdc.noaa.gov/hazard/.
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United Nations
Educational, Scientific and

Cultural Organization

Intergovernmental
Oceanographic
Commission

International Tsunami Information Center
A UNESCO/IOC - NOAA Partnership
1845 Wasp Boulevard, Building 176 

Honolulu, Hawaii 96818, USA
Tel: 1-808-725-6050, Fax: 1-808-725-6055

Email: laura.kong@noaa.gov
URL: http://www.tsunamiwave.org

National Atmospheric and Oceanic Administration (NOAA)
National Centers for Environmental Information

World Data Service for Geophysics
325 Broadway

Boulder, CO 80305-3328, USA
Tel: 1-303-497-3158, Fax: 1-303-497-6513

Email: nicolas.arcos@noaa.gov
URL: http://www.ngdc.noaa.gov/hazard/
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